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Low effective organizational strategies in visual memory
performance of unmedicated alcoholics during early
abstinence
WenigereffektiveOrganisationsstrategieninvisuellerGedächtnisleistung
bei unmedizierten Alkoholikern in der frühen Abstinenzphase
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Zusammenfassung
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in dieser Phase der Abstinenz überdauern und somit eine Langzeit-
Abstinenz beeinträchtigen. Die vorliegende Studie erfasst visuelle Ge-
dächtnisfunktionen und die Wahl der Organisationsstrategie bei Alko-
holikern. Diese Faktoren sind bei der Anwendung neu erlernter Verhal-
tensweisen notwendig, um die erlangte Abstinenz aufrecht zu erhalten.
Methoden: Wir verglichen 25 alkoholabhängige männliche Patienten
zwischen dem 7. und 10. Tag der Abstinenz, direkt nachdem die klini-
schen Entzugssymptome aufhörten, mit einer gesunden für Alter, Ge-
schlecht und Bildung abgeglichenen Kontrollgruppe (n=15). Eine
Pharmakotherapie wurde mindestens vier Halbwertszeiten vor Ein-
schluss in die Studie beendet. Visuelles Wahrnehmungslernen und Or-
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Test (R-OCF) erhoben.
Ergebnisse: Es wurden keine Gruppenunterschiede in der visuellen
Gedächtnisleistung und der Wahl der Organisationsstruktur bei absti-
nenten, unmedizierten alkoholabhängigen Patienten im Vergleich zu
gesundenKontrollpersonengefunden.BeideGruppenerreichtenweniger
gute Werte in der Reproduktions-Aufgabe als in der Kopier-Aufgabe.
Jedoch zeigten abstinente Alkoholiker weniger effektive Organisations-
strategien als gesunde Kontrollpersonen.
Schlussfolgerung:EsbestandeinDefizitinderWahlderOrganisations-
strategie bei abstinenten, unmedizierten Alkoholikern. Aufgrund der
weniger effektiven Organisationsstrategien könnten Alkoholiker von
einemzusätzlichentherapeutischenAngebotprofitieren,umihrekogni-
tiven Fertigkeiten zu stärken.
Schlüsselwörter:Alkoholismus,Entzug,exekutiveFunktionen,visuelles
Gedächtnis, Organisationsstrategien
Introduction
Chronic alcohol consumption leads to cognitive impair-
ment, which may manifest at early stages of alcohol ab-
stinence,andwhichisassociatedwithdeficitsofspecific
memoryfunctions[1],[2],[3],[4],[5].Indeed,about45%
ofalcohol-dependentindividualsshowdeficitsincognitive
functions persisting several weeks of abstinence, which
may be due to residual effects of alcoholism. Fifteen
percent of these patients show an impaired memory one
year after having ceased to consume ethanol [6]. Neuro-
psychological studies on recently detoxified alcoholics
haveconsistentlyattestedthepresenceofcognitivedefi-
cits, particularly in the domains of sustained attention,
executivefunctions,nonverbalmemory,andvisuo-spatial
functions such as visual working memory [7], [8], [9],
[10], [11], [12], [13], [14]. However, initial findings of low
perceptual clustering (an index that attempts to quantify
the degree to which a person uses an organized strategy
in their approach to the Rey-Osterrieth Complex Figure
Test (R-OCF)), low constructional accuracy, and the use
of inefficient problem-solving strategies generally seem
to improve in alcoholics with long-term abstinence, i.e.,
at least 18 months of abstinence. This association sug-
gests that present alcoholism is a factor in the develop-
ment of these cognitive deficits [15].
Studiesinvestigatingvisuo-spatialprocessinginalcoholics
asafunctionofdurationofabstinencehavegivendispar-
ate results. Impairments in visual memory function was
measured with the Wechsler Memory Scale in recently
detoxified(onemonth),intermediate-termabstinent(two
years), and long-term abstinent (seven years) alcoholics;
therewasimprovedmemoryperformancewithincreased
duration of sobriety [13], [16]. Further, visual memory
function was investigated with the Delayed Vernier Dis-
crimination Task as a function of duration of abstinence.
Here, the alcoholic group did not exhibit significant
impairment of the task compared to healthy control sub-
jectswithinthefirstthreeweeksaftercessationofalcohol
consumption[17].Inyetanotherstudy,visualperception
and perceptual learning performance was measured in
recentlydetoxifiedalcoholicsusingtheGollinIncomplete
Pictures Test, the Hidden Figures Test and the Wechsler
MemoryScale;resultsshowedthatalcoholicsperformed
worsethanhealthycontrols[18].Theauthorsspeculated
that, whereas healthy controls need only to invoke basic
visuo-spatialprocessesforperceptuallearning,alcoholics
had to invoke higher-order cognitive processes in order
to perform at a normal level. Finally, among the different
tasks that can be used to investigate visual memory
function, figure reproduction tasks can measure visual
short-termmemory[13].Theindividual’sperformancein
suchtasks alsodepends on organizational strategies, as
thesetasksengageexecutivefunction-basedcomponents
of visual memory function [17]. Executive functions are
conceptualized as a rather elusive set of processes en-
abling abstract thinking such as planning, decision-
making, coordinating, sequencing, and monitoring of
cognitive operations [19], all of which have been linked
to the frontal lobe.
The Rey-Osterrieth Complex Figure Test (R-OCF) is a
widely-used instrument for assessing visual memory,
which gives scores for both figure reproduction perform-
ance and organizational strategies, i.e., the particular
skillsservingasabasisforoptimizingfigurereproduction
[20],[21].Inaccordancewithothertestresults,alcoholics
displayed visuo-spatial impairments in R-OCF perform-
ance, even with correction for group differences in
premorbid IQ and education [22], [23]. Alcoholics who
were three weeks abstinent performed significantly less
well than controls in drawing as accurately as possible
the figure which they had just observed [9]. But no sig-
nificant differences were found between eleven week
abstinentalcoholicsandcontrols.Somerecoveryofvisuo-
spatialfunctioningmayoccurinalcoholicsaftertenweeks
of abstinence [9].
Replications of this latter finding have been interpreted
asevidenceforvisuo-spatialrecovery(e.g.[24]).However,
it has to be taken into account that decreased visuo-
spatial function may be due to poor choice of organiza-
tional strategy, rather than memory loss per se. The R-
OCF allows classification and evaluation of the efficacy
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holisticapproachtocopyacomplexfigureneedsahigher
organizationalstrategyratherthanapiecemealapproach,
and can achieve better accuracy scores in copy after
delay [20], [21]. Disturbances of higher-order cognitive
function have been described in patients with diagnosed
alcoholism [24], [18]. For example, alcoholics who were
detoxified for about one month showed lower accuracy
and strategy scores in a copy and recall task compared
tohealthycontrols.Furthermore,copystrategyindepend-
ently affected copy and recall accuracy scores. As a con-
sequence, the recall deficit in alcoholics could be attrib-
uted to abnormalities in both accuracy and strategy [25],
which may in part resolve with prolonged sobriety [15].
But to date, no study has investigated visual accuracy
andorganizationalstrategyjustafterresolutionofclinical
withdrawal symptoms, at a very early stage of cessation
ofpsychotropicmedication.Thistimepointisverycritical
because,oncepatientsstopshowingobjectivewithdrawal
symptoms, their access to high intensity treatment facil-
itiesislimited.However,patientswithsubtledisturbance
of cognitive functions may benefit from on-going treat-
ment at this critical time point most likely due to increas-
ingefficiencyofneuralpathwaysovertime[9],[26],[27].
To test this claim, we used the R-OCF to measure repro-
duction accuracy, organizational strategy, and their inter-
dependence in visual memory functioning in alcoholics
at seven to ten days after onset of detoxification. The
study was designed that only patients free of clinical
withdrawal symptoms and psychotropic medication were
included. Based on the results of previous studies, we
hypothesize that (1) since copying a figure is a less com-
plex task than recalling a figure, the alcoholic and
matchedcontrolgroupwillbothachievehighercopythan
recallscores,(2)thegroupofalcohol-dependentpatients
willshowlowerperformanceinvisualmemory,especially
inrecall,thandohealthycontrols,and(3)alcoholdepend-
ent patients use less effective organizational strategies
in copying as well as in recalling the figure.
Method
Study population
The study was approved by the local ethics committee.
Written informed consent was obtained from all parti-
cipants after the procedures had been fully explained.
Noneofthestudyparticipantshadanuncorrectedvisual
disorder,andallwereabletounderstandtheinstructions
given by the investigator. Visual disorder was excluded
by binocular reading of short German language texts in
font size 11 from a distance of 50cm, eye movement
tests(horizontal,vertical,fixationduringmovement),and
subjective information of presence or absence of double
images. All patients underwent complete neurological
and physical examination as part of their routine workup
at the clinic. Patients were recruited at the psychiatric
ward of the Charité – University Medical Center at the
St. Hedwig Hospital and the Jewish Hospital in Berlin,
Germany. Twenty-five male alcoholic patients aged 45
years (SD=8.41) were included. Diagnosis of alcohol de-
pendencewasbasedontheStructuredClinicalInterview
for DSM-IV Axis I Disorders (SCID-I) [28]. All patients ful-
filled DSM-IV criteria for alcohol dependence. Upon ad-
mission, alcohol abstinence was enforced for between
seven and ten days before testing, i.e., until conclusion
of overt withdrawal symptoms. None of the patients
consumed substances other than tobacco or suffered
from active medical or neurological disorders. During
detoxification, withdrawal symptoms were monitored ac-
cording to the alcohol withdrawal scale (AWS) [29].
Medication to treat withdrawal symptoms was given in
all cases with a score of ten or higher. In cases with a
positive history of seizures (n=11) or delirium (n=8),
medication was administered with scores of eight to ten.
Of these eleven patients, five patients reported having
hadbothdeliriumandseizures,andsixpatientsreported
having had seizures but no delirium. There were no in-
stances of seizure or delirium during the inpatient stay.
Medications for withdrawal included diazepam, clo-
methiazole,oxcarbazepineorclonidine.Duringtheacute
withdrawal before inclusion into the study all patients
withahistoryofdeliriumorseizuresneededtobemedic-
ated for a mean of five days (SD=4). Also eight further
patients with AWS score exceeding ten were medicated
for a mean of five days (SD=4). However, the days before
entering the study all patients were free of clinical with-
drawal symptoms, and did not receive psychotropic
medication other than as specified above. Medication
was discontinued for a minimum of four half-lifes before
psychometric testing (half-lifes of diazepam metabolites
were included). After discontinuation clinical withdrawal
symptoms did not reappear. Of the 22 patients who re-
ceived medication 15 were solely treated with clo-
methiazole, two solely with diazepam and five with a
combination therapy of oxcarbacepine and clonidine.
Patients reported their first alcohol consumption at the
average age of 14.4 years (SD=3.6, range = 27 to 56
years), and were diagnosed with alcohol dependence for
an average of 19.2 years (SD=10.2). Nineteen patients
reported prior detoxifications, with an average of 10.8
(SD=10.8) instances of prior detoxification. The mean
amount of pure ethanol intake per patient during the
previous five years was 245kg (SD=177), which corres-
ponds to a mean of 13.40 standard 10 gram ethanol
drinksperday.TheIQ-Scorerangedbetween55and114
(M=86.03, SD=14.29). Years of education ranged
between eight and twelve years, with an average of ten
years of education.
The comparison group comprised 15 healthy controls
matched for age (M=44.2 years, SD=11.1, range = 25
to 63 years), sex, and education (M=10.4 years, SD=1.5,
range = 8 to 12 years with an average of ten years of
education). The IQ-Score ranged between 79 and 127
(M=103.14, SD=14.02). None of the healthy controls
fulfilled diagnoses according to DSM-IV (SCID-I), or re-
ported neurological or other medical diseases in their
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ceived medications, or had any history of alcohol abuse
or alcohol dependence according to DSM-IV.
Assessment of visuo-spatial
constructionalabilityandvisualmemory
The purpose of the R-OCF is to assess visuo-spatial con-
structional ability and visual memory. This test assesses
a variety of cognitive processes, including planning, or-
ganizationalskills,andproblem-solvingstrategies,aswell
as perceptual, motor, and memory functions [30]. We
chose the R-OCF because it probes the domain of de-
clarative memory, as well as the individuals’ visuo-con-
structional performance (strategy to copy a figure) and
memoryperformance(recallingthefigureandrecognition
ofdetails)[30],[31](Figure1).Thetestswereperformed
in strict accordance with the suggested procedure in the
R-OCF handbook [32]. The R-OCF is an incidental rather
than an intentional memory test [33], to the effect that
the subjects are not informed that they will have to draw
a figure from memory when asked to draw it initially on
copy condition.
Figure 1: The original picture of the R-OCF (Osterrieth, 1944
[20]; Knight and Kaplan, 2003 [32])
Procedure
In the first step, the individual was asked to simply copy
a figure onto a blank sheet of paper, while the examiner
closely observed the individual, and recorded a score for
the qualitative variable “approach to task” (whole-to-part
vs. part-to-whole strategy). In the second step, three
minutes after completion of the first copy, and without
prior instructions, the subject was asked to reproduce
the figure as correctly as possible from memory on a
blank sheet of paper (immediate free recall with three-
minute delay). Thirty minutes after the immediate free
recall was completed, in the third and final step, the
subjects were asked to reproduce the figure once again
from memory as correctly as possible, and without prior
instructions (delayed recall). During the intervening time
span between immediate free recall and delayed recall,
the participants were occupied with identical additional
testing, comprising a verbal learning and memory test,
and a conditioning paradigm. The individual’s net time
spent for accomplishing the test ranged between 10 and
15 minutes, excluding the delay interval. The criteria for
scoring accuracy of copy and recall, as well as the indi-
vidual’s drawing strategy, are provided in the handbook
[32]. Before study onset, the raters had participated in a
rater training for the scoring according to the handbook.
But, the raters were not blinded in terms of diagnoses.
Accuracy
According to the handbook, the figure is partitioned into
18 scoreable elements. For each reproduced element
zero, one or two points are awarded on the basis of ac-
curacy, distortion, and location. Two points are given if a
unit is correct and placed properly, one point is given if
the unit is correct but placed poorly; one point is given if
the unit is distorted but placed correctly; half a point is
given if the unit is distorted and placed poorly, and no
point is given if the unit is absent or not recognizable.
The highest possible score for each figure is thus 36.
Normative data is available for participants between
18–89yearsforcopy,three-minute,and30-minuterecall
[30], [32].
Strategy
The test also provides a score of the subject’s strategy
forcopyingandreproducingthefigure.Thestrategyscore
assessestheconstructionalorganizationoftheframework
asthecoreofthedrawing.Forthispurpose,theexaminer
carefully observed the process of drawing, and recorded
the approach-to-task (whole-to-part vs. part-to-whole
strategy). With respect to Sullivan et al. [25], the strategy
scoring system is based primarily on organization of the
drawing, as elaborated in the handbook [32] (Table 1).
Statistical Analysis
DatawereanalyzedusingSPSSVersion15.0forWindows.
Data were screened for multivariate outliers by means
of residual plots, and a p<.001 criterion for Mahalonobis
distance, as provided by SPSS regression. Particular at-
tention was given to multivariate extreme responses be-
cause they can result in severe distortion of findings
based upon the present analyses [34]. One multivariate
outlieridentifiedinthealcoholicgroupwasexcludedfrom
subsequent analysis. The IQ of the outlier which was ex-
cluded was 84.
Data of the R-OCF test were analyzed using a repeated
measures analysis of variance (ANOVA), with “accuracy
score” as the repeated-measures factor and “group”
(patients-controls) as the between-subjects factor. Total
groupsizeof42wasreducedto40afterexclusionofone
case with a missing value, and the multivariate outlier
noted above. The first step in the repeated measures
analysis of variance was to calculate the Mauchly test for
sphericity. To correct for violations of sphericity, we used
the Huynh-Feldt correction, which alters the degrees of
freedom, thereby altering the significance value of the
F-ratio. Furthermore, univariate post hoc tests were con-
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ductedwithBonferronicorrection,soastoprotectagainst
Type I errors arising when multiple comparisons were
made.Theeffect-sizefortheanalysisofvarianceispartial
eta squared (partial η
2). To test the distribution of the
organizational strategy, we used the two-sample
Kolmogorov-Smirnov Test (KS-Test), which is a non
parametric test of whether two samples arise from the
same distribution. The two-sample KS test is sensitive to
differences in both location and shape of the empirical
cumulative distribution functions of the two samples.
Furthermore,therelationshipbetweenalcoholconsump-
tion and accuracy was calculated with Pearson’s correl-
ation.Therelationshipbetweenalcoholconsumptionand
strategy was calculated with Spearman Rho, which is a
non-parametic version of the Pearson correlation coeffi-
cient, based on the ranks of the data rather than on ac-
tual values. Correlation values of r>.10 were considered
tobeasmall,r>.30amedium,andr>.50asalargeeffect
size [35].
Results
Group differences in copying and
recalling regarding accuracy
A repeated-measure analysis of variance was performed
withthedependentvariableaccuracy,i.e.copyaccuracy,
recall accuracy at three minutes delay, and recall accur-
acy at 30 minutes delay. The independent variable was
group. The analysis was controlled for age, education,
and IQ which were included as covariates.
In copy accuracy, alcoholics obtained a mean score of
34.77 (range 24 to 36) comparable to healthy controls
who reached a mean score of 35.73 (range 32 to 36). In
immediate recall, alcoholics had a mean score of 19.98
(range 8 to 30) whereas healthy controls had a mean
score of 25.17 (range 18 to 29). For 30-min delayed re-
call, alcoholics had a mean score of 19.75 (range 11 to
30),whereashealthycontrolshadameanscoreof24.62
(range 18 to 29). All details are shown in Table 2.
Because of a significant Mauchly test for sphericity
(W=0.42,approximatechi-square=28.38,df=2,p<.001),
weusedtheHuynh-Feldttesttotestforgroupdifferences.
Results showed a significant main effect for the different
test sessions, i.e. copy accuracy was better than recall
accuracy (F (1,45)=4.89, p=.02, partial η
2=.12).
Univariate post hoc tests with Bonferroni correction were
calculated for each measurement point. Setting a family-
wise type-I error corrected significance level at p<.02,
univariate tests indicated significant differences for the
second and third measurement points. Results reflected
no group difference for the first measurement point; i.e.
alcohol dependent patients did not differ from healthy
controls while copying the figure. However, there was a
significant difference at the second measurement point
(recall after three minutes delay; F (1,41)=6.89, p<.01,
partialη
2=.16),aswellasforthethirdmeasurementpoint
(recall after 30 minutes delay; F (1,41)=7.70, p<.01,
partial η
2=.17). Alcohol dependent patients reproduced
thefigureatbothmeasurementpointswithfewerdetails.
No effects appeared for age and education. Figure 2
shows the results of the visual memory test for alcohol-
dependent patients compared to healthy controls.
No interaction appeared, i.e., alcoholics did not differ
from healthy controls in their accuracy scores regarding
copy and recall if age, education and IQ were taken into
account. If the groups were matched for IQ in an extra
subsampletoeliminatetheinfluenceoftheIQ(alcoholics
n=7, healthy controls n=7), same results appeared, i.e.
results showed a significant main effect for the different
test sessions (“time”); copy accuracy was better than re-
call accuracy for both groups (F (1,51)=68.03, p<.001,
partialη
2=.85),butnointeractionappeared.Figure2and
Table2showtheresultsofthevisualmemorytestregard-
ing accuracy scores for alcohol-dependent patients
compared to healthy controls.
If the analysis is not controlled for IQ, but still matched
for education and age, the group by time interaction was
significant (F (1,40)=4.99, p=.02, partial η
2=.12), i.e.,
patients performed worse in the visual memory test than
healthy controls, controlled only for age, and education.
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controlled for age, education and IQ
Figure 2: Accuracy scores (M, SE; total raw score) for copy and recall for alcoholics and healthy controls
Group differences in the distribution of
organizational strategies in copy and
recall
Compared to controls, alcoholics showed a different dis-
tribution in organizational strategies at 3-min delayed
recall(KS-Z=1.90,p<.01)and30-mindelayedrecall(KS-
Z=1.42, p<.05). Proportionally, more alcoholics used a
less detailed strategy while recalling the figure than did
healthy controls. There was no significant difference
between controls and alcoholics in the distribution of
strategy types while copying the figure (see Table 3). No
differences in organizational strategy were found if the
analysis was calculated with an IQ-matched subsample
(alcoholics n=7; healthy controls n=7), but because of
theverylittlegroupsize,thelatterresultsareonlyprelim-
inary.
Associations between alcohol
consumption and accuracy scores
There was no significant correlation neither between
alcohol consumption/duration variables and accuracy
scores calculated with Pearson correlation, nor between
alcohol consumption/duration variables and strategy
scores calculated with one-way Spearman Rho. The cor-
relation between alcohol consumption measured with
LDH and IQ was also non significant. Furthermore, there
was no significant correlation between IQ and accuracy
scores. But there was a significant association between
education and immediate recall accuracy (r=.30, p<.02)
aswellasbetweeneducationanddelayedrecallaccuracy
(r=.34, p<.01), i.e., participants with higher education
reached better recall accuracy scores.
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Discussion
Evidence has shown that acute alcohol consumption as
well as early withdrawal and abstinence are associated
with an increased likelihood of cognitive impairments
suchasdecreasedmemoryfunctions,particularlyinclud-
ing deficits in visuo-spatial memory [1], [2], [3], [4], [5].
In our study, it was essential to control all calculations
for IQ to see if the differences between IQ scores could
have influenced the study findings. Studies on recently
detoxified alcoholics show constantly impaired cognitive
performance in the domains of sustained attention, ex-
ecutive functions, nonverbal memory, and visuo-spatial
functionssuchasvisualworkingmemory[10],[11],[12],
[14]. It is essential to see if these findings are related to
IQ or are the result of other underlying influences. How-
ever, initially decreased perceptual clustering, construc-
tional accuracy and use of less efficient problem-solving
strategies seem to recover at least partly in alcoholics
with long-term abstinence [15].
R-OCF copy performance
Ourresultsshowedthatalcoholicsduringearlyabstinence
performed just as well in figure copying as did healthy
controls. Copying a figure can be interpreted partially as
a short-term memory process [36], and previous studies
showed that visual short-term memory was not signifi-
cantly affected in detoxified alcoholics [17]. Consistent
withprediction,performanceoftheR-OCFfiguretaskdid
not reveal differences in this kind of short-term memory
processbetweenalcoholicsandhealthycontrols,indicat-
ingthatthispartofshort-termmemorymaybeunaffected
by alcohol dependence. Of course, we cannot exclude
the possibility that this specific task might be unfit for
detecting subtle short-term memory impairment in alco-
holics.
R-OCF recall performance
Our results showed that alcohol dependent patients
during very early abstinence perform less well in visual
memory recall after three and 30-minutes delay, but so
didthehealthycontrols.Theperformanceofbothgroups
was characterized by a forgetting curve typical of visuo-
spatial tests, with lower scores for longer intervals [37].
Interestingly, there was no interaction that indicates that
theshownmagnitudeofthedeclineofperformancefrom
copytorecalldiffersbetweenthetwogroups.Iftheresults
are controlled for IQ, alcoholics showed no deficient per-
formance in recall compared to controls, if the results
were not controlled for IQ, a deficient performance ap-
peared very likely as a consequence of an impaired
memorywhichmightbeduetoalowerIQ.Earlierfindings
showed impaired performance of a visual memory task
in four weeks and four months abstinent alcoholics [25],
[37]. Our results could not confirm the results of Zinn et
al. [38], who found that abstinent alcoholics performed
worse in nonverbal memory. But in contrast to our study,
the estimated IQ in Zinn’s study was not predictive for
memory performance. It seems that forgetting details of
theR-OCFfigureoccursveryquicklyingeneral,withinthe
first few minutes after copying [39].
Studies of long-term abstinent alcoholics did not reveal
impaired performance of visuo-spatial memory function
and recall performance with R-OCF [24]. Therefore, long
term abstinence may operate as a promoting factor for
the performance of working memory, at least in the
visualdomain.However,anumberoffactorswhichmight
not be directly related to alcohol dependence may be re-
sponsibleforlowperformanceandtimedependentrecov-
ery. Studies have shown that sons of alcoholic fathers
mayshowexecutivedysfunctionspresentatapremorbid
state, which may lead to the incorrect conclusion that
memorydysfunctionmaybeentirelyduetoanalcoholism
induced process, rather than an underlying trait [40].
Alternately,theimperfectmatchingofIQinourstudymay
have had consequences for performance of R-OFC.
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is not clearly affected in alcoholics, this might be due to
the use by alcoholics of different cognitive processes
suchasaspecificorganizationalstrategy,soastoachieve
normal performance.
R-OCF organizational strategy
Our results support the hypothesis that alcoholics use a
less effective organizational strategy for recalling the R-
OCFduringearlyabstinencecomparedtohealthycontrols.
Contrary to the recalling task, no statistically significant
groupdifferencecouldbefoundinorganizationalstrategy
while copying the figure, tested with the KS-Test. This
effect, however, may be due to the low number of par-
ticipants in our study.
Sullivan and colleagues [25] reported that four weeks
abstinent patients used less effective strategies for R-
OCFrecallthandidhealthycontrols.Itmightbeassumed
that a different underlying process must be activated
whilecopying,aslearning,consolidatingthefigureversus
recalling the figure. This phenomenon might also be re-
flectedinthegroupdifferencesoforganizationalstrategy
while recalling the figure. Sullivan and colleagues [25]
suggestedthatthecombinedcontributionsofcopyaccur-
acy and copy strategy accounted for group differences in
recall.
Sullivanetal.[25]showedfurthermoreasignificantdirect
effect of copy strategy on copy accuracy in alcoholics as
well as healthy controls. In that study, copy accuracy and
copy strategy made independent contributions to recall
accuracy.Therecalldeficitinalcoholicswasconsequently
attributed to impairments in both accuracy and strategy
to copy. Therefore, distinct factors may contribute to a
deterioration of strategic organization in visuo-spatial
memory. A simple deficit in memory could be a factor,
buttheimpairmentsmayalsoariseduetoalessdetailed
organizational strategy, implicating a deficit in encoding
theelementsofthefigureratherthanadeficitinrecalling
them [25]. Identifying the strategy gives insight into the
nature of encoding, as well as its influence on copy and
recall accuracy. Healthy controls used a holistic strategy
[25], which might be more efficient in the encoding pro-
cess, in analogy to chunking in verbal memory. Further-
more, premorbid IQ, education and a family history of
alcoholism or attentional deficits may also contribute to
memory deficits in alcoholics, and may also lead to em-
ployment of less effective organizational strategies [13],
[40].
Limitationsofourstudyincludegroupdifferencesregard-
ing time-dependency, as temporal conditions have an
impact on memory improvement. The longer the time
span between learning and recalling, the worse is the
memory performance to be expected. Further, it is well
known, that neuropsychological recovery is experience-
dependent, not only time-dependent [41]. It is still a
matter of speculation whether the disruption of recon-
solidation causes permanent or transient disturbances
of memory function. Evidence suggests that use of illicit
drugs is associated with poorer memory performance
[42]. We did not take the consumption of different recre-
ational drugs as covariates into account, but note that
polydrug abuse is not characteristic of our study popula-
tion.Also,inourstudytheparticipantswerenotmatched
for IQ and testers were not blind to diagnosis. Finally, we
did not test for inter-rater bias for the three different
examiners in this study.
The hallmark of this study is the investigation of visuo-
spatial memory in terms of accuracy and organizational
strategies in drug and medication free alcoholics shortly
afterabstinencehasstarted,butaftercessationofclinical
withdrawal symptoms. Our results provide evidence that
alcoholismhasdetrimentaleffectsonvisuo-spatialorgan-
izational strategies at this early phase of abstinence.
However, this time point is very critical because once
patients stop showing objective withdrawal symptoms
theiraccesstohighintensitytreatmentfacilitiesislimited;
indeed patients may be discharged at this point. Due to
their imperfect organizational strategies, these patients
might need auxiliary therapeutic care to strengthen their
cognitive ability. We would like to suggest a special kind
ofteachingforalcoholicstousemoreefficientstrategies,
i.e., holistic strategies during encoding procedures also
regardingtheuseofskillsformaintainingabstinence.Till
today, there is no consistent recommendation for opti-
mized treatment duration, but our results suggest that
patients might benefit from therapy lasting longer than
ten days after cessation of withdrawal symptoms: In our
study alcohol abstinence was enforced between seven
and ten days before testing.
Notes
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